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m m m 

[0001] Tic^eg}*. mmRi^K^^;vy^^^^--\z.mir^h<D-^^y). Wi^m^<\t. rnai. 

RNA2. RNA3A. ^TJ«RNA3B(D4^Sfi(D!>-r/W^y/ASri^odr^!>y^if ^i^r> 
^/V;^ (Cucumber mosaic virus, CMV) <^RNA25>^^^3fi:^bfcff^^i^!>^/^^^ 

[0002] mmRNA^^;v:^^^^—<Dm'mt. mmmi\^i^n^mmmtmn\cM 

V^iS»'^^=3^1f'l'i5'!j7-Y/w;^(Tobacco mosaic virus, TMV) t'^xi^^'f^^^^/V:^ 
(Bromo mosaic virus, BMV) (^^Ifettr^^n— i^^grffiV ^T^riPih/T^fCo ^VrC^ :l<D 

7"><!>-r/V:^M(Potyvirus) X\t, ^4/^::^CPim^^t^Mit^^7i^Wi^Ut^>^'^^ 
^(^D^J^^/l'^^COdontoglossum ringspot virus)<Di^y^/^5/^:/i3^— ^^Ai"§ 

r^(cj;«9, •^^^yj^^^\^x^Mm'^^^mm.^'^^^^i^—i>mm^tix\^^:6 ( 

#^#fP:Sci)t3#Rg)o 

[0003] tcfc:. rix*-^}*, ^<DJ;p^i>^/wp^^^i?~<DM^{::{i. ^Ictmv-^jKt^W'iJ^-^ 
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[0004] i^it. CMVK^\ ^Xh. V ><o;?i^<^^9f ^>5S/^$tvTV ^S 

o ^<D — 3f*, complementation (^J;^43>SRCMV^:5'^— c05l^-T?feS(##fF:iC 
M5#Rg)o CMV<DRNA3lc:}*MPiCPdS=i— K$tV-C*3>9. t7^/l^:^(Dmmmf 

^^S^t)^C7feV^RNA3B^^|gb. complementation l;iJ:<9^JI&r^ji^tTi"S!>'Y/^>^^^ 
^—^m^l^tCo :ith%:. RNAl. RNA2. RNA3A, &tmNA3B(D45)-fi5(0!j7^7V 
^'J^/A^i^oCMVirUT. -^^ViJ'^T— g?«^(Dminor vein 
-CGFP^3fe>65|fi^$ttfCo *fc. RNA3BT?^3^$*fcCP^^lC-r/V^i5^tt— c:^^^ 
^1^^^^#AU. GUS (bacterial- -glucuronidase) it-fe^^-^BYMVCBean 

yellow mosaic virus)<DCPjt^^^^Abfc^r'5>. Jltt^lt^minor vein{^:*5V^T 
GUS^tiJ^BYMV-CP;6S^tti$tt^ b^^U. vl(DRNA3A. RNA3B;5S5:v>{Ch 
omologous RNA recombination^^^lL^ ±,MX\'i.^Al&.'B^<D^^i-t^h 

[0005] :Sugiyama, Y., Hamamoto, H., Takemoto, S., Watanabe, Y. and 

Okada, Y., Systemic production of foreign peptides on the particle surface of 
Tobacco mosaic virus, FEES Letters 359, 247-250 (1995) 

#^f^:5:S^2 : Fernandez-Fernandez, M. R., Martinez-Torrecuadrada, J. L., Casal, 
J. I. and Garcia, J. A., Development of an antigen presentation system based on 
plum pox potyvirus, FEES Letters 427, 229-235 (1998) 

##f^:irS^3 : Donson et al., Systemic expression of a bacterial gene by a tabacco 
mosaic virus-based vector, Proc. Natl. Acad. Sci. USA 88: 7204-7208 (1991) 
##fF:i:fi^4:Mori, M., Kaido, M., Okuno, T. and Furusawa, 1., mRNA 
amplification system by viral replicase in transgenic plants, FEES Lett. 336, 
171-174 (1993) 

0Wff-:SCl^5:Zhao, Y„ Hammond, J. Tousignant, M. E. and Hammond, R. W., 
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Development and evaluation of a complementation-dependent gene delivery system 
based on Cucumber mosaic virus. Archives of Virology 145, 2285-2295 (2000) 
##fF:S:ife6: Canto, T., Prior. D. A., Hellward K. H., Oparka, K. J., Palukaitis, P.. 
Characterization of cucumber mosaic virus. IV. Movement protein and coat protein 
are both essential for cell-to-cell movement of cucumber mosaic virus. Virology 
237, 237-248 (1997) 

[0007] ±Mm.m^^ir^fz.}^<D^mmt^ ^^~r(Dm^m^m^^m^f\^^o 

(l)=3E^ii.>>y^ifxf^r>^/V;:^ (Cucumber mosaic virus, CMV) (DRNA2:9'^<^>2b^ 
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(2) CMV-Y RNA2(D^^ttiJ^n— :x-efc;5pCY2(D2b ORF(DStuIi?-^h;ii^^;=^ 

(3) 2b ORF(^8# i (DU ([^^v'/V') (TT^r:^^^) {C^X-^^-r Vh5^— 7^— v^a 

(4) pCY2(Z)StuI-AvrII^J^{c:, StuI-stop-MlxiI-SnaBI^tf ^i^Sr^ALfc 

(5) CMV;eiS^ CMV-Y, SSV, CMV-O, CMV-L. m2-CMV, HL-CMVfdft 

(6) MIS (4) (J:|B^<DHt<^!>^/W;x.-<i^^— (^StuIih'fhtMluI^iigf;!, ^Jl-^it-fe 

(7) tuiB(6) \^mwL(Dm.^'i'%^^m^w^^f^\.xi^^mB^^mm\zMM^. ^ 

[0008] ^fe{^.2|s:|i|gg{;iov>TM(J:l¥^lc|5iKi-§o 

:^mm^. ^^^^y^if-r^-^-f/V;^ (Cucumber mosaic virus, CMV) (DRNAl,, RN 
A2. RNA3A, ^tmNA3B<D45)-gH(D!i7>r/V;x.yyA(^RNA2^^(02b|S^(D— 

M\^7^-^f\,^^'?\Z.^ mx.\t. CMV-Y RNA2(:Oi^^t4i^Pt— ;y-efc§pCY2(D2b 

, CMV-Y RNA20iii^tti5^n— i^-C^b5pCY2<?52b ORFii:^(D3' 

f^^^^> =^i5i-^^ig^!l(c:ls«o:/^-r-^-Y2b-stu^3' 5l5iiS8o:?'9'i'-^~c 

MV-DET-3-340-ePCR^;6^tt. pCY2<DStuI-AvrII^^(c:, Stiil-stop-Mlu 
[0009] CMV-Y RNA21C{4. l>>r/V';^(^m^^^m'a-#:<0-|a5"efe^2<D^Vx^i^S^ 

^—^^—yv-:^\^fzM-(:2h^>^<^m^^--V-^f\.X\^^, ^(DfzJsb. CMV-Y2bi5' 
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>&^tt. ^<^PCR:77:/^>'h?rHindIIIi:BlnI-e^JK^U ::<^f^>t^UC1190HindI 
II-XbaI0*iglJ:;5'i3— ri:yiri-;5o pUCI 19-7K>rvh$^— T^— i/a^^^Mndlll- 
StuIia^^^^JttiL. pCY2(DHindIII-StuI^^{;i^A-C. 2b ORF(C^h5/:/=3 
K:^(j:;^^^^^M^#AbfcpCY2-2b stop^«|gi-:5o 
[001 1] Z.fih(0^mz.);y) . CMV-Y2bi5'i^/^iJ'ff (OC7|Sjffi:^3»c!i7>r/V;x.^:J^i5'w.^^^-^ 

[0012] :^mm(DCMV^iir^—i^, M^it, green fluorescent protein (GFP) ^m^ii^ 
fcPCY2-GFPd^e><DRNAife^^jSi^^a^-ft-e{*^^6«J(;iGFPtr|gm$-frS:: 

recombination^^i$ 

7&;6^ofcri:^s,^>^^T~-^±m-X?GFP^m(Cfife5ijbfc^H-e^§i:#;tb^l^o 
CMV-Y(Djtt>mz, SSV (Soybean stunt virus, y-<Xmm^-(J>P^-CMV<Dl^ 
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[0013] ^mm(Di^y^TMz^\,^xi-t, vIOt"^^:/!^— M^5/^^^^$/j:v^fc^^)^c, 

MV-Y RNA2 3051^|L^^C43V^-C. 2b<D3' ?m7imm^X^^'ttcpCY2- 
2b A Stu (2980ilLS) Tltm^^MiK ^nKmm^fl^i^(DX\tti:\^ \ 

mcMv-<i^^-(Dm^-^KNA3K^Mm'^^^mA'r^:ijm^thivx^fc7i^^ 
v^-r^^t>^a±ll-e(Dit5it;65^^^)b*v^^v^^(D5aa^s$5ofco ^^"C. :^mmxi^ 

. CMVORNA2^^^^QScigLfcff^OCMV-<i5'i5^--^§B^LfCo CMVi:br}*. 
CMV-Y. CMV-O. CMV-L. SSV, m2-CMV^^:ft^$t^/:5CMVi^:/^/^— 

:/i^t;?2{cMi-5CMV5>glt*^5fiJfflRrtg-efe^o 

[0015] ^mmx'it. mmcMv^i^^—ic, m:tit. ^M^^^tvxGFPmm'f'^m\^^ 

. ^&3£«i^l;iNicotiana benthamiana SrffiV^•r^tg#^4S^^^WLrcJgm. ^ffi^fii^ 

(Dmmzm^x-<^^-tvxmm-^mx. ^^miz^^mm^^^m-r^^tib^ 

'^m^j:mm.cMv-<i:7^—^mm'r^wt\.xmmx^^^ rtD-^i^^s^— 

[0016] (l)3DTUVN^iti^RNAe7>f7V;^^>>'^~^||^-e^^^ (2)^^i^iJ'— 
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. {5)^(D:ffm\^. mK^^mB^^mxu ^Lth^^^vxmm.^'t^mx^^M 
[0017] ^ic. mmmi^m-3\^x:^mm^Mci^mKnmir^i)K ^mm^s ur(Dmmm 

[0018] 

mn^^/i-^tL-x. cMv<Dimm<DCMv-Y^^mu Amm.±^i<^^m^ 

■^(Nicotiana benthamiana) ^ t.U<{*i5'^^=i(N. tabacum)-Cj^ftbfCo 

[0019] (2)m^m<D^^ 

^'^Kmnm ± i^^^y^/v i^^^m^) ^/-\'^/v4*f . ^^mm± (h*) 4if 

^nmm\KM.mmm.m^u28x:. Bm\^mi6\^m)x'^xfco 2— scm^s^t^: 

m^. 't<D^\tm<'^i^(D^MK^i:>^xmm\.rc. 
[0020] (3mmnm 

-<^^^^T--i-^^^<=i\t. ^mm-rMmi^t^mi^u ^mif^ss^mmi^tc 
mm^^^/^:^icM\^x<Dmt^mm<. mmi^MhmLrX\^ 
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H7. l)lml(;i.DIECA(N, Ni^:J^f-/]^i:^^:t:fy/W<i^Vm^hV^MWako) . mU 

tzo mmmi-<:yk^:^>i^xmm7b^hm.nmt:i3-:^'7>yM.^m^mu m.u-^xm 
mwzxm\f ^^vxmytvtio 

[0021] i4):=i>}^'r>h±/V(DmM 

TW.<DSOB'^i^mM2mHC±mMiEschencU& coli)JM109^(TaKaRa)^A;Jx. 3 

7x:xi2-^i4mmmMmm\^fco soBmi^mmomncmmmm^ro. smmmL 
. 37x:xmmm^ (od =o. 4-o. s) mm^^l^co TK-htcio^^ra^gufc 

550 

3500rpm. 4^^. 105>5t.LNbfcio i^t^^T. Tk/^bfc 
TIS<DTFB17ml-em^^^{-tl^bfCo 7K±-e205>^#gbfc:m. St;?3500rpm 

. 4x:xio^m^'t-\.fzo ±m^mx^ 7!K?^bfcTFB2ini$r;!jpxL. is®-t?efci^^^ 

^^zmmi^tCo 7K±-C30:9-W#eUfc#. DMSO(-i?p<^/V;^/V>^;^-dri/K-Nac 
alai)150Ml^-^^'foi^o<«5ilPx.. MTk-hTlO^^-K^SbfCo 3fe^^ofc^5/ 

[0022] SOB?g#:i§J^6«, Bacto™ Tryptone (Becton Dickinson) 20g:Bacto™ Ye 
ast Extract (Becton Dickinson) 5g: IM NaCl^f^lOml, IM KCI^M2. 

Wmi^fclM MgCl ^|g(Nacalai)^lM MgSO ^M(Nacalai)^l/lOO» 

2 4 

Mx.xmm\^fco 

*fc. TFB (?l^«^mm«?^) 35mMWm:»V^J^ (Nacalai) . 50mM CaCl 

2 

(Wako),45mM MnCMNacalai) , lOOmM RbCl(Nacalai). 15% iXa^ifC 

wako)-mm(wako)(DmmxpH5. 8izmm^. mT^mrni^xmrnvtco 
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[0023] {5)mw^m 

(Dm^5 n mm srAD;t. TKi-cao^^^gLr i mi-mm-^m-^^^f^ 42x: 

X-gal (5->^C2^-4-^no-3-^>'Ky/V- i3 -D-;«f^i^hfc°77VK (Wako) ^N, 
N— ✓'p<^/W/jN/VAT5:K(Nacalai)-e2%^SlC^^)50/iU lOOmM IPTG(^y 
Iful^/V- /3 -D (-) -^^;«f ^iJ'hf^/^^K^ (Wako) -^tjg^gcm) 10 n iSrLB^ 

[0024] 2Y'm#:^^}*, Bacto™ Tryptonel6g. Bacto™ Yeast Extract 1 Og, Na 

*fc^ LB-amp^^f*^ Bacto™ TryptonelOg. Bacto™ Yeast ExtractSg 
. NaCllOg, Agar(Wako) ISg^rm-^b, m^7i<X-?i^TiyZfVXll.tl.fcM, 
Y^\y—-:r\y^ 50X:<*^V ^{C?^^LT^^^)50nig/'mlT>fvy>-;^lN5/i?' (Wako-tt 
ig^gc^^^) ^l/1000»*P;t. ia*5t9lJ:MMi/-Y— l/lJl^i^bTMML^Co 

[0025] (6):;^7;^5K**m 

^g50mg/mlTVfc°>'y>->?.b5/i^2/i lSr*P;t/c2Y«#:i#ife2ml04'(c, 

— 14NF^^^i##U:rCo wO^*?S?rl. Sml^cx— :/(cA4x, lOOOOrpm-Cl^^ 
^i^'C^b^bo T:^\^\y-'^—X}Lm^W^%. TISOSolution-1^200;i l-f o;f)n 
X.. 5^:=.— >^'^dfi^^-e^;g;(.:!^^|^fj.^ ^tttC, TIBlCSolution-2^200jul-ro 

te#JMfPbfCo Tia<^Solution-3^200MlToADx:. STJ^^JjiSfP 
Ufc±tt^|^»0^y:/Dl::V^T/l-=i~/V(Wako)^;!)n^. ^J^S^PbfCo 14000rp 
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m-eS^^i^'fj^L. ±m%:^XtCo 80%3^i5'y— /V(Nacalai)^500itxi;!lP^s 1400 
Orpm 5:9-^3S'i>L> Ji^^j#-C^oRNaseAtrTE(10mM Tris-HCl(pH7. 5) 
. ImM EDTA(pH8. 0) ) -ei^ii|g2 fi g/mUC#^bT100 n l-T^^Mx.^ 

37X:X^30^mBmVfCo itttC, TIEOSolution-4^60M UJP;!. 
^/Vy'^y^yf.^^-^—'(^^Jf!^\^X, 7K_b-e455^P^#gbfc„ 14000rpm-eiO^F^iS 
'L-V. ±m^^XtCo 80%^^y—jl'^500 nmx.. 14000rpm 5^^3t'i>b:^ 

_h»t:i#T. 5-io^r^i^ffi^ML. mmTksonixmmvfco ^(Dzf=7:^^h^'9->z/' 

[0026] a)Solution-l: 

25mM Tris(2-T^/-2-tKa^v'p<^/l^l, 3--:fti^Oi^:t—/V(Wako)-¥L 
Cl(pH8. 0), lOmM BlDTA{=^^U^^i^T^>-N, N, N', N' -y'h'^T^T^y 
^Tl^^yY/mr.\t^) , 50mMi//V3— P^(Wako) 

b) Solution— 2 : 

0. 2N NaOH(Wako). 1% SDS(7!^y/Va^:^hyi>A-Nacalai) 

c) Solution— 3 : 

5M mk:^])'^J^m^QOTai.mkll. 5n^.Mmi^2S. Sml 

d) Solution— 4: 

20%PEG # 6000 (jKy3^^1^>'i^y=i— /WNacalai) . 2. 5M NaCl 

[0027] {.7)m^wm^^^^(D^'m 
2)m^^» 

S6^(DDNA(D;g$(CjiUfc^gSOTBE(89mM Tris-base. 89mM^!>^(Wa 
ko),2mM EDTA)T:^a— ;^(Gene pure LE AGAROSE-BM) 

[0028] 3):73iy— /l-i?'nn7f;/Vi^^ti^tii 
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-yi^--:^) tbO fi l(D^nnjjN/W^ (Wako) ^^^^^^^"9— KMX 1^2-^ 

mWVX^y^<^^^m^-^tZo 14000rpm-t?5^rai^'i>U 1. 5ml^^— ^^^Jl^kM 
/c(t^#UfCo i^nci7h/VA^100jul;tjnx.^ ^^}^T^y:!7:^^^'^—iZ7f)^f, 14000rpm 

[0029] A)=r^^y--;vttWi 

7-/V330;z 1. ^^^>'^-h(::^5/jK>'v?-^) 1 n l^1}\ix.XmWVX ^ 14000rpm 
10:9-r^i^'il^U -h^*^^•9l^V^fCo 500 nl<D80%:r.^y—/U^M\^, 14000rpm2 

-3^K^>i>Lfc„ ±m^mmt. m&m^uto 

[0030] 5)i!rn'-^l^^ 

agarose 

BMA) E^EtBr^*l-^i^O. 5 fi synAXXtltcT:)tfu—yt.^/\^^^mi. 

1 Extraction kit 150(QIAGEN)-CDNA^IlIIjXUfCo mHUtDNAm^^^ 

— ^-r>'1^— hO^-ry— i^ai^lCf*, DNA Ligation Kit Ver. 2(TaKaRa)^^ 
ffibfco IaIlDlU:feDNA^^^*(^Ver. 2-m^M^XmmVfCo ISr-eSO^^W 
^mUt^. 9^y— ^/3>'M/^?I^^*^E. coliOa^^fc" ■T'Vh-fe/VtCfl^Mtel^Ufc 

o 

[0031] (8)i^^i4i^T3—i/oin vitro 

T/V;«;y-SDS?fe-e|*mb^^^^'l4i^i3w->^4 l^run-off fe^fdffl V ^» 

[0032] [^1] 
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0. 1 M DTT 

10XT7 RNA polymerase Buffer 
lOmM m'G(5')ppp (5') G RNA 
Capping Analog (Invi trogen) 
2 0 XNTP il^jg"" 
RNase inhibitor*'' 
T7 RNA polymerase 



• 1 1 



2 (I 1 

1 u 1 

0. 5 ju 1 

0. 5 ;U 1 



9 u 1 
5 u 1 
2 1 



♦ 11---T7 RNA p o 1 y m e r a s e (T a K a R a ) fcj^M 
*12''-20xNTP(lmM ATPsl mM CTP^ 1 mM UTP. 0. 1 

mM GTP-Roche) 
*13'''Ribonuclease Inhibitor, recombinant, 

s o I n (W a k o ) 



[0033] 37'CT?lNFFfl#gbfCo T7RNA polymerase O. S n\^m^BL)^-Wi^nXf-M 

#bfco m^mm (RNAi •2-3) ^^tb^tvis n i-fo^o. iMvymmmw. (ph? 

[0034] (9)RNAtfttil 

(^aiy— /V-SDSlfe) 

)0. lg^0#L-C. 1. 5ml^^— ^^{C^Lyt, 20#f5^'7l?/Vx5/iJ^;^^=3riJ— lJ:;6^tt 

. i4000rpm-e5^F^?^*p^.il-L:rc<, ±ti(7Ke)^SiJo^:x-:/(c^L. 

fzM^ 14000rpm-e55>ra?^*Pjt>il>Li^Co -hm^SlJ<^^^— fiV^^S^:^^^:;^ 

ux:i:^/UJ^X])l^y^l.f:i^^ Ti^M^fOM. l/l04<D3M@^^-^^!;•^i^, 3{^M(D1 
00%:x.^/—;V^MX.fCo ^/VJ'-y^:^^m'f. 14000rpm-e5i^F^?^iP^iL^bfCo 
±^^i#-C. 80%3ii5'/— /W500jul§r;(JPx.. 14000rpmt?55^ra?^*|l3t'iL>bfCo 5 
-lO^^-^^ffilfejSt^. RNAffl^gc1l7K50 nltfnh-:^^y^h(Dm^lO n 1) -CHJSL 
. 14000rpm-ei5>P^{5if5t'il^Lfci„ etj^/J^feoiTcJ^'^}*. ±?tf£ft^SiJ(D^^-:/ 
(C#bd^X./Co RNAttm/V:77— fi, 25mM Tris-HCl(pH7. 5).25mM M 
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gC^>25mM KCU1% SDSt^m^'efe'So 
[0035] (lO)RT-PCR 

[0036] [^2] 



RNase Free dHaO*'^ 7. 5ul 

2 5 mM Mg C 1 ^ i ^ I 

each lOmM dNTP Mixture*'* 2«1 

lOxRNA PCR Buffer"' 2ul 

RNase Inhibitor O.Syul 

3' -/^-r V- 1^1 

•^yzfJlRNA 2 fjL 1 
AMV Reverse Transcriptase XL 

(TaKaRa) 0 . 5 1 



*15---RNA PCR'^"" kit (AMV) Ver. 2. 1 (TaKaRa) JC 

[0038] 2)PCRSf£: 
[0039] [^3] 



MStK 6 3. 5 iU 1 

2 5 mM Mg C 1 2 6 iU 1 

lOxLA PCR^" B u f f e r II (Mg** f r e e ) 8/^1 

5' -7- 1 1 

3' ^^-f V- 1 j« 1 



*16-- - TaKaRa LA Taq ''"(C-^^ 

[0040] ^tLfC, 3t^^SJ^;:^20 ^ 1;^;(IPX.. TaKaRa LA Taq™0. 5 n I^Mk.. 
PCR^fTofCo PCR^i^^i%T;^ci— ^>5^Vv-efl;^^»jU. S6^oK^K-;6Siii|ig$ 

[0041] (ii)v— ^3^^;^ 
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NAMWtVfCoM13-:fy^'^—iJRD800 Infrared Dye Labeled Primer-M 
13 Forward (-29) /IRDSOO, M13 Reverse/IRDSOO- 0 0. 25 n Id 
ACGT#S®^?S(Thenno sequence fluorescent labelled primer cycle sequencing 
kit with 7-deaza-dGTP(amersham pharmacia))^;!J^x.^ 4MM(^^^4'^—MMWi^ 
mmtl^tlo SigPCR^^x— >^{C7":/7'W— bDNA^?g2. 5uU >^7-r-^— 

[0042] [^4] 



9 5V 


5^ 


1 -9- ^ ;u 


9 5°C 


3 0 




5 0°C 


3 Of> 


3 0^^ i^Jl^ 


7 0°C 


1 ^ 




1 O'C 


oo 





[0043] PCR]^}^^^ 2 M l<Dloading dye fluorescent samples-Stop solution (AmershanOSr 

LfCo ^/^^^m^Z400 IX 1<D10%APS {^/V:^^y=:.i^mr:^'^=.^J>. (Nacalai) ) t 
40m1<^TEMED(N, N, N'. N', -Tetramethyl-ethylenediamine (Nacalai) 

-hl^gbfCo Li-cor Sequencer{z:y/V';K^ir5/bL. 1L(D1 XTBE^0f^O'6fcg 
1. 8i^^l(DPCR1^^://^^#e7^/^^C^^AbfCo 24^r^m^^»]^fT>fco 

(Nacalai) 25. 2g. 10XTBE7. 2nil, Long Ran 
ger(^^^^)gel solution (BMA) 4. Sml^^-a-b. |^@7K-e^;^T2/:7"LT60 
mltbfCo 
[0044] (12)GFP^3t<^:^W 

(SZX-1 2, OLYMPUS) -CGFP^^fe^^t ttl b/Co 
[0045] (13)CMV-Y 2bi5'i^/^i^®<DC7tcifflj^^[^^/V>?.(Df^m 
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CMV-Y RNA2(02^^t^iJ^n— :yT*feSpCY202b ORFmM<7)3' Mii^$¥W 
mmi^^. TIEOT/^-r-^— Y2b-Stu^3' TjSi^gt^T'^^-^—eDCMV-DET-S-a 
PCRmi^fe|<DStuI-Avrim*^'lrpCY2<DStuI-AvrII^I|g{C^A 

Y2b-Stu : CGAGGCCTGACGCGTGTACGTAAACCTCCCCTTCCGCATC 

CMV-DET-3-340 : CCATCGATTGGTCTCCTTTTGGAGGCC 

CMV-Y RNA2(7)^^^'|4i^n— ^-efc?)pCY202b ORF|^(DStuIi^^^;^»^^;=<. 

h5/:7'=3Kv^-e(D'^^%:X^$-frfc:/^:^5K (pCY2-2b A Stu) ^f^WbfCo El l in 

, pCY2-2b A StuO#||||g|^^i-„ 
[0046] r<?5pCY2-2bAStu;Srin vitro translation's pCYl. pCY3(7)^^0#>^i!t> 

b A stu Y3f^ , -<^^^T-^Ti*±^iC^bV ^^^-<^i^Wh^fz.-m^ 

if'Yi5^?r^^b.te^i-5C]vrs^-Y!7^/wKi?^yicJt'<5i:5ip!^<©^ 

T— ^^|^#(;iCMV-Y(cllt^i:#!^(D3i=fTfiai/6^ofCo 
[0047] [^5] 



Yl-Y2bAStu-Y3 
Yl-Y2bstop-Y3 

CMV-Y 


+(M) 
-J-(M) 

-f-H-(M) 


+(CS) +(M) 
+(CS) +(M) 

+ + +(CS) + + +(M) 










±11 


mm ±11 



M-Mosaic> CS*Chlorotic spot 
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[0048] (14)CMV-Y 2bi5?:/^^^W<D#^|il^l>-f/VP<.Of^{±l 

CMV-Y ^^/i^^(Dmmmmm^w<D-'W^^^23i^>^<^Mt:t 

i^^mx^^i:iftHtfj:h^j:\ \ :L(D^W^^Vrir^tcib {z, 2b ORF<D8i£S g (DU ( 
!Jr7ix/V')SrA(Ty*^>-) fc3g;t?)sK'f>'b5^— T^-i^a^^^^Ab:/^, :i<D^4i^h^ 

[0049] iPt> , pointmutationtr^Ai"'5Ba^J V TIEO-fe>^;5^^tJ^T>'^-fe>';?^ 

mentl(lanel) •II(lane2)^iii|ieLyto ^tt-?^X(D^^:^K'^«9ttJLTM'^b. ^fh 
^Tl^-^l^— htbT5 ' ^U^a * (DZ^y^-^— (CY2T7 • CMV-DET-3-340) "ePC 
R^;6^{tfc(lane3)o laneSOPCR Fragment^Hindlll^Blnl-C^^^f S (lane4) 
^pCY2(lane5)i:l^feg(e:^^>td5^^n^Co ^lO^^VK^^^ttiL. pUC1190Hin 
dm-Xbal^^lJl^J^a— =i^:/LfCo pointmutation^S jE:pilC^A$tVTV 
d^^i/— ^3i:/^bTlgMb-CV ^^:it^mm\^fCo pUCl 19-pointmutation;ei^ibH 
indIII-StuI^^^§]>9mb. pCY2<DHindIII-SttiI^^lc:^AbfCo =^lgLfcpC 
Y2-2bstop{J:oV ^T^ipointmutation^iSjEfiiltC^A^tl/TV ^^ZLh^i^^^=r^l^y^ 

[0050] (>^^-f-^— ) 

CY2T7 : CCGGATCCATTAATACGACTCACTATAGTTTATTTACAAAGAGCG 

2b-5-stop : AGAAATATGGAATAGAACGTAGG 

2b-3-stop : CCTACGTTCTATTCCATATTTCT 

pCYl. pCYZ(Dm^M6^tbh\zmn^m^\.fz.h:z.:>b^ ^>^^T-^^ 

[0051] (15) CMV-Y RNA2^C0^5l5a>^^GFP<D^A 

CMV-Y 2bi?^://^^M(^C7feffi^:k:^$i^fcpCY2-2bAStu^in vitro-e^ 
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A Stu^^^/l'::^^^^--t'f-^:it^ @ mtL-X, pCY2-2b A Stu(DStuIi^^^^M 

p) (DmA(D-:fu±:7.^^-f-^ pC3-S65T-GFPSr7":/:/v — h^LrpCR^rfrV^, 
GFP ORF<7)5' ^^:stuIi^>r^t^. 3' lJ:MluIi^-rh^#^JPLfCo pCY2-2b 
A Stu<DStuI-MluI^*^lCGFPifit^i5^n— cuiii/i/b. pCY2-2b A Stu-GFP^ 
^l|b:^Co -COGFPOBB^IJ^if AUfc^^>?.5:KpCY2-2bAStu-GFP^in vitro 
fe^b. pCYl. pCY3(DRNAfe^jg#J^tt>(j:-<>'i5'5:T— ^^^^^i^mUU ^ 
a2 0 ^(Dgiai|S.U«5 B ^0±3§|OGFP^3t>lrm^Lfc„ 1^41;!. Y1Y2-GFP 
Y3 (RNAte^Mi^) <D^Vi5?5:T— i5^^^3-e<^GFPm3fe<^^m5^m^^-ro 
[0052] (16)|§m 

{*'>-r/v;^<©^^;^(cfcfcSi:r^f^GFP^^35S^^,tT..±^Ti*?Rm^|^CJ;5{- 

[0053] ^±P5z&LySiJ;5 IC, li, CMV<DRNA25>^%3S:^b^ff^<?5CMV^^ 

[0054] m l]pCY2-2b A StucD^f HIEI^^i-o 
[|g2]pCY2-2bstop<D«||$r^-t-„ 

[|g3]CMV-YRNA2-v(D^^at^^^ (GFP) O^A^^-To 
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[Igl4]YlY2-GFPY3 (RNA^^^i^) (D^^^^T—^, ^y<>=i'C(DGFP'^^(D^ 
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[1] (Cucumber mosaic virus, CMV) (DRNA2^^<D2h^i^ 

[2] CMV-Y RNA2<D^i5^14iJ'n— ;x-^fcSpCY2(^2b ORF<^StuIi^>r^^^^>;5^^ 

[3] 2b ORFC08# @ (D\J {^y-^;V) ^A{Tf=-l^) \zMK.^^^>V^^—'r—i^Bly 

[4] pCY2<^StuI-AvrII^*§glJ:, StuI-stop-MlxaI-SnaBI^tf^*§e^^ALfc:r 

[5] CMVi)^. CMV-Y, SSV. CMV-O, CMV-L. m2-CMV. HL-CMV{Cft^ 
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2663 2948 
2bORF-244 



2a 




StuI-stop-MluI-SnaBI 
Y2b-Stu CMV-DET-3-340 



Y2b-Stu 


CGAGGCCTGACGCGTGTACGTAAACCTCCCCTTCCGCATC 
Stu\ stop MmI SnaBl CMV-YITSS-- 


CMV-DET-3-340 


CCATCGATTGGTCTCCTTTTGGAGGCC 



pCY2-2bAStu 



Stul-stop-Mlul-SnaBl 
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CY2T7 



2bORF AUGGAAUUG 
pointmutation AUGGAAIJAG 



2a 



2b 



2420 2b-3-stop 



3040 



Fragmentl(5' ) 2b-5-stop ' 



FragnientII(3') 



CMV-DET-3-340 




3040bp 



4 4 5 6 



Lane4:pointmutation-PCR////>7c/IlI-S//iIiittS 
Lane5:pCY2/HincflU-Blnmm 
Lane6:pUCl 19////wdIlI-AZ»oIfiia 



CY2T7 


CCGGATCCATTAATACGACTCACTATAGTTTATTTACAAAGAGCG 


2b-5-stop 


AGAAATATGGAATAGAACGTAGG 


2b-3-stop 


CCTACGITC 1 ATTCCATATTTCT 
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^Uitop-Mlul-SnaBl 



2b 



Stul 
Stu-GFP 



GFP 



Mlu\ 

GFP-Mlu 



pCY2-2b A Stu-GFP 



Stu\ 





2a 


1 








2b 


GFP 





Stu-GFP 


CGAGGCCTCTATGAGTAAAGGAGAAGAAC 
Stul GFP ORF start 


GFP-Mlu 


CGCACGCGTTATTTGTATAGTTCATCCATG 
Wul stop FRO PFG 
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